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A Well-Preserved Ground Sloth (Mega/onyx) Cranium from Turin, 
Monona County, Iowa 
H. GREGORY McDONALD 1 
Idaho Museum of Natural History, Idaho State University, Pocatello, Idaho 83209 
DUANE C. ANDERSON 
State Archaeologist, Univeristy of Iowa, Iowa City, Iowa 52242 
A well-preserved cranium of a large Pleistocene ground sloth (Mega/onyx jeffersonii) is described in detail and compared with six other 
North American Mega/onyx crania. Although the morphology of the Iowa specimen compares favorably with all others, the descending 
flange of the zygomatic arch is unusual in that it is sharply deflected to the posterior. This suggests a more horizontal component to the 
masseter. Two new and six previous Iowa records of Mega/onyx in Iowa are reported or reexamined. 
INDEX DESCRIPTORS: Ground sloth, Xenarthra, Me[!,alonyx, Turin local fauna, Pleistocene, Monona Co., Iowa. 
In April, 1973, five amateur paleontologists uncovered a fragile 
but nearly complete cranium of a large Pleistocene ground sloth 
(Mega/onyx jeffersonii) in the gravel pit at Turin, Iowa (Fig. 1). The 
specimen (Fig. 2) was carefully collected, transported to the Sanford 
Museum in Cherokee, and subsequently added to the museum's 
collections (SM 21-73-Z). The junior author, then director of the 
Sanford Museum, made a preliminary identification which was 
confirmed by Holmes A. Semken, Department of Geology, Universi-
ty of Iowa. The discovery received cohsiderable attention in the 
popular press (Des Moines Register, May 3, 1973) at that time. Casts of 
the specimen (SUI 38,929) were made at the University of Iowa 
Museum of Natural History (Schrimper, 1973) and the original was 
returned to the Sanford Museum for display. This report describes the 
specimen and its geological context, and compares it with skulls of 
Mega/onyx from California, Idaho, Kansas, Mississippi, Oklahoma 
and Texas. 
Records of Mega/onyx in the state are scanty and no new specimens 
have been reported in the Iowa literature since Delevan ( 1926). Except 
for a few isolated teeth all previous discoveries have been post-cranial 
material. The recovery of the Turin skull therefore is a ma1or 
contribution to our knowledge of variation within the genus 
Mega/onyx. 
THE TURIN GRAVEL PIT 
The community of Turin is located in the Loess Hills landform 
region (Prior, 1973: 32-35) near the confluence of the Maple and 
Little Sioux rivers in the central portion of Monona County (Fig. 3). 
The town is built on Wisconsinan Loess. The loess overlies a 
Sangamonian soil developed in Pre-Wisconsinan colluvium derived 
from both Pre-Wisconsinan till and Loveland Loess. The coiluvium in 
turn buries the gravels in which the Turin sloth skull was found (E. A. 
Bettis, personal communication, May 3, 1982). Hay (1914) referred 
to the Turin locality as the Old Elliott pit. 
The loess deposits at Turin are famous for the so-called Turin Man 
discoveries which consist of four human skeletons of Archaic cultural 
affiliation (Frankforter and Agogino, 1959). The gravel ·pit, which is 
in the center of town, has been quarried intermittently for many years. 
Frequent collecting trips to the site by the Sanford Museum and the 
Northwest Chapter of the Iowa Archeological Society, have produced 
1 Present address: Vertebrate Paleontology Department, Royal Ontario Museum, 
Toronto, Canada M5S 2C6 
a sizeable fauna! assemblage over the last 30 years. A study of the 
Turin local fauna is currently in preparation by W. D. Frankforter and 
H. A. Semken. A partial fauna] list includes opossum, mastodon, 
mammoth, rabbit, pocket gopher, muskrat, giant beaver, beaver, 
raccoon, bear, dire wolf, lion, muskox, and camel. 
The geological age of the Turin gravels is uncertain. Hay ( 1914) 
considers most of the gravels along the Missouri River to be Aftonian, 
but Frankforter ( 1971) suggests late Kansan to early Illinoian age. 
More recently, Semken (personal communication, Feb. 15, 1982) 
places the deposit late in the Pleistocene, noting that the fauna closely 
resembles those of Rancho La Brean age. 
DESCRIPTION AND COMPARISON OF THE SKULL 
The skull (Fig. 2, Table 1) is incomplete, lacking the anterior and 
palatal portion of the right maxilla and most of the left, except for the 
base of the alveoli. No teeth are preserved and the cranium lacks both 
the anterior tip of the right nasal and the right zygomatic arch. There 
is some post-mortem abrasion of the left glenoid fossa and both 
occipital condyles but the rest of the skull, including muscle scars, is 
superbly preserved. The skull is of an old adult with all sutures 
obliterated except for the posterior portion of the temporo-parietal. 
Large clefts or fissures are present in the sagittal and supraoccipital 
crests, but these are not true sutures (discussed below). 
The dorsal profile of the skull in lateral view (Fig. 2a) shows the 
nasal region to be lower than the level of the braincase. This 
configuration is similar to that seen in Leidy's Dickeson skull, ANSP 
12473, (Leidy, 1855:pl. 4) from Natchez, Mississippi. This feature 
also is present in the type specimens of Mega/onyx brachycephalus from 
Texas, M. milleri from California and M. hoiani from Oklahoma. In 
other skulls of Mega/onyx the nasal region is either at the same level or 
is dorsal to the braincase. Examination of a series of Mega/onyx skulls 
indicates that the formation of a "forehead" is related to the degree of 
development of the sagittal crest. 
The temporal fossa qf the Mega/onyx skull is a well defined feature. 
Its dorsal boundary is a parasagittal crest which extends along the 
interparietal suture from the supraoccipital anteriorly until it crosses 
the frontoparietal suture. Just anterior to this suture, each parasagittal 
crest diverges laterally to form a supra-orbital crest which terminates 
at the post-orbital process. The posterior boundary of the temporal 
fossa is the parieto-occipital suture. In juvenile and some adult 
specimens the interparietal suture is closed and usually obliterated by 
the two parasagittal crests which remain separate. Even juveniles in 
which the other cranial sutures are open or at least visible have fused 
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Fig. l. Aerial view of the Turin gravel pit showing the approximate place (star) where the Mega/onyx skull was recovered in April, 1973. 
and barely visible interparieral and parieto-occipiral sutures. The 
sagittal crest and its medial fissure is therefore a secondary feature 
resulting from enlargement and joining of the parasagitral crests. It is 
the dorsal and medial growth of these crests which forms the fissure Or 
cleft seen in the Turin specimen. This fissure extends into the 
supraoccipiral crest as well (Fig. 2c). The formation of the fissure in 
the supraoccipiral crest is the result of a dorsal enlargement of the 
posterior edge of the parietal and the dorsal edge of the supraoccipital. 
In older animals the fissures between both crests eventually fi ll in , 
forming a solid structure. Filling is underway in the anterior portion 
of the sagittal crest on the Turin specimen just before it bifurcates ro 
form the supraorbi cal crests. 
The pattern of growth of the sagitral and supraoccipi tal crests after 
the initial closure of the sutures is not unique ro Mega/onyx. Davis 
( 1964) described a similar occurrence in the g iant panda, Ailuropoda. 
Like Mega/onyx, Ailuropoda is herbivorous. Whether or not this 
pattern occurs in carnivorous mammals with sagittal crests is not 
known. 
In the earliest known sloths a gap exists between the jugal and the 
zygomatic process of the squamosal. This gap also occurs in the two 
extant genera of tree sloths, where it is bridged by a ligament. 
Presumably this is the ancestral condi t ion . Mega/onyx and the 
megatheres are atypical sloths because they independently evolved a 
complete zygomatic arch. In the 10 known specimens of Mega/onyx 
with an arch preserved this secondari ly developed contact consists of 
the rounded anterior end of the zygomatic process of the squamosal 
fitting into a complementary shaped concavity on the jugal. There is 
no scarf joint as in other mammals. The juncture between the jugal 
and squamosal in the Turin specimen is only barely discernable. It is 
indicated by a bulge on the lateral surface of the arch just ventral to the 
frontal process of the jugal. There is a concavity in the same position 
on the medial side. 
One of the unique features of the ground sloth zygomatic arch is the 
large descending flange or process (Fig. 2a), a ventral continuation of 
the base of the jugal. This descending flange is present only in two 
other groups of mammals, g lyptodonts and entelodonts. The ventral 
extension of the jugal affects the origin of the masseters and hence the 
way the animal chewed . 
The morphology of the zygomatic arch of the Turin specimen is 
unusual compared to other specimens of Megalonyz. In nine of the ten 
specimens of Megalonzx with preserved zygomatic arches, the de-
scending flange slopes slightly posteriorly and rapers ro a round trip. 
Additionally, some specimens have an extra ridge on the posterior 
edge of the flange representing part of the muscle scar of the 
superficial masseter. In marked contrast to the nine other individuals, 
the Turin descending flange does not taper but is both blunt and 
squared off. It is also sharply deflected posteriorly so that its long axis 
parallels the length of the skul l. Also, immediately between the tip of 
the descending process and the postero-ventral edge of the orbit of the 
Turin skull is a shallow fossa for muscle attachment not present in 
other specimens. 
The repositioning of the descending process suggests a more 
horizontal component by the superficial masseter. This may have 
affected mastication and hence the attrition facets of the teeth. Since 
the Turin specimen lacks teeth it is not possible to confirm this 
possibility. 2
Proceedings of the Iowa Academy of Science, Vol. 90 [1983], No. 4, Art. 6
http://scholarworks.uni.edu/pias/vol90/iss4/6
136 PROC. IOWA ACAD. SCI. 90(1983) 
L __. _ _,___.__. 
0 1 2 3 4 cm 
Fig. 2. Megalonyxjeffersonii partial cranium (SM 21-73-Z) from Turin gravel pit, Monona County, Iowa. A. lateral view B. posterior view C. dorsal 
view D. ventral view. 
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Table 1. Comparison of the Turin specimen with six other Mega/onyx skulls from various North American localities. 
Mega/onyx Mega/onyx Mega/onyx M. leidyi M. hogani M. milleri M. 
jeffersonii jeffersonii Jefferson ii BC 996 uo 41-051 LACM 4336 brachycephalus 
SUI 38929a ANSP 12473 IMNH 87 Kansas Oklahoma California TMM G-333 
Turin, Iowa MississiEEi Idaho Texas 
Length from anterior of 
first molariform to posterior 
of occipital condyle 279.0 261. 1 266.0 277.0 280.0 262.0 
Length from anterior edge of 
nasals to posterior edge of inion 316.0 307.9 313.0 319.0 338.0 280.0 278.0 
Length of temporal fossa from 
inion to post-orbital process 204.2 189.6 198.8 194.0 212.0 160.0 175.0 
Length of skull anterior to 
post-orbital process 90.0 105.2 86.1 109.0 101.5 102.0 101.0 
Breadth of skull across 
post-orbital processes 131.0 136.5 134.7 123.5 143.0 133.0 121.0 
Alveolar length of tooth row 65.6 83.1 78.0 76.5 85.5 76.5 
Width of post-orbital constriction 91.9 103.8 101.5 91.5 94.2 69.7 86.3 
Height of occipital from base of 
foramen magnum 104.6 108.2 102.0 108.7 110.2 100.4 89.3 
Height of occipital from top of 
foramen magnum 67.0 73.2 69.7 74.6 70.8 74.4 69.0 
Breadth of occipital across mastoid 
processes 159.8 162.3 163. 5 166.0 178.8 162. 7 141.0 
Width across occipital condyles 101.0 89.9 92.5. 91.5 98.5 84.5 95.2 
Angle of occipital basicranium 104 104 117 108 128.5 124 
•Measurements of the Turin skull are derived from a cast of the specimen; measurements are in mm. 
Despite the general rugosity of the skull, the outline of the occiput 
when viewed posteriorly is essentially semicircular (Fig. 2b). This is in 
contrast to the occiput of M. leidyi (Lindahl, 1892) which exhibits a 
polygonal outline. Lindahl considered this to be one of the distin-
guishing characteristics of M. leidyi. However, occiput shape is 
determined by the development of scars for the various neck muscles 
and is therefore subject to individual variation. It is not a reliable 
taxonomic feature and a wide but gradational range of variation has 
been observed in the genus (McDonald, 1977). 
Another feature of the occipital that has been used m distinguish 
species of Mega/onyx is the slope of the occiput with respect co the 
basicranium. Measurement of this angle in 21 specimens of Mega/onyx 
gave a range of 104° to 128.5° with an average of 113°. The greatest 
angle is in the type specimen of M. milleri and was used as one of the 
distinguishing characteristics of the species. The Turin specimen 
measured 104° placing it at the opposite end of the range (Table 1). 
Stovall (1940) recorded a smaller angle (76°) for his type of M. hogani. 
However, the basicranial region of M. hogani is badly distorted and 
this measure is invalid. It is the variable development of the median 
occipital ridge extending from the supraoccipital crest to the dorsal 
edge of the foramen magnum which affects the slope of the occiput 
and hence the angle measured: Like other occipital features its degree 
of development is related to muscle development and rugosity. 
The Turin basicranial region is well preserved except for some 
erosion of the occipital condyles and the left glenoid fossa (Fig. 2d). 
Both ectbtympanics are fused co the skull, probably because of the 
advanced age of the individual. This bone, usually lost in juveniles, is 
horseshoe-shaped with the open portion directed dorsally. The pos-
terior branch of both is solidly attached co the anterior edge of the 
mastoid process and the suture is not visible. The ventral portion of 
the ectotympanic is greatly thickened and strongly abutts against the 
lateral surface of the endotympanic and the anterior edge of the 
tympanohyal. The area of attachment of the anterior branch is against 
the posteromedial edge of the glenoid fossa and the juncture is still 
visible. 
The fossae for the rectus capitis vmtralis muscles in M. jejfersonii are 
deeply excavated, so the medial portion of the basioccipital is narrow 
and prominent. All of the earlier species of Mega/onyx have less fully 
developed fossae for these muscles and the medial portion of the 
basioccipital is broad and flat. The ventral surface of the Turin 
basioccipital has a shallow excavation extending anteriorly from the 
foramen magnum. This excavation is variable and is not present in all 
speomens. 
The stylohyal pit is better developed in M. jejfersonii than in other 
species of Mega/onyx and is especially well developed in the Turin 
specimen. It is formed by the juncture of the tympanohyal, ectotym-
panic and paroccipital process. The tympanohyal is the largest 
component of the pit and forms the dorsal, lateral and medial surfaces. 
The enlarged ventral portion of the ectotympanic forms the anterior 
buttress of the pit and the paroccipital process forms the posterior 
edge. 
Numerous late Pleistocene species of Mega/onyx are described in the 
literature. Mega/onyx jejfersonii is the best known and most specimens 
of Mega/onyx are referred co this species as a matter of convenience. 
Also newly discovered skulls commonly have served as the basis for 
describing a new species as they invariably differ to varying degrees. 
This has been done in the case of M. leidyi (Lindahl, 1892); M. milleri 
(Lyon, 1938): M. hogani (Stovall, 1940) and M. brachycephalus (Stovall 
and McAnulty, 1950). Each of these species is known only from the 
holotype. 
McDonald ( 1977) examined 38 skulls of Mega/onyx including all of 
the above holotypes and has demonstrated a wide range of variability 
in each feature thought to be species specific. Because of the amount of 
variation for most of these features, the differences between many of 
the proposed species are not clearcut and the genus needs to be revised. 
In this paper, however, the Turin specimen is clearly identified as 
Mega/onyx jejfersonii on the basis of morphology and measurements. 
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BIOSTRATIGRAPHY 
The genus Mega/onyx first appears in North America in the 
Hemphillian (Pliocene) about 5.2 million years ago (Hirschfeld and 
Webb, 1968). M. jeffersonni is the terminal species of the lineage and 
many of its distinguishing features are the result of trends developed 
during its phylogeny. Although its angle with the basicranium is 
variable, a well developed occipiral median ridge is present only in M. 
jeffersonii. The ridge is either weakly developed or incipient in the 
earlier species. The mastoid is flattened, somewhat hook-like and 
separated from the skull in M. jeffersonii. In pre-Rancho la Brean 
species it is low, well rounded and not prominent. The fossae for the 
rectus capitis ventralis muscles are present in other species but only in M. 
jeffersonii are they enlarged to the extent that the middle of the 
basioccipital area is constricted to a narrow ridge. This area in the 
earlier species is broad and flat due ro the lesser degree of development 
of this pair of fossae. A similar pattern is found in the development of 
the stylohyal pit. It is present in earlier species, but only in M. 
jeffersonii is it strongly developed. Other distinguishing characeristics 
of the skull of Mega/onyx jeffersonii are on the palatal region and teeth 
which are not preserved in the Turin specimen. 
DISTRIBUTION OF MEGALONYX IN IOWA 
Mega/onyx first was recognized in Iowa by J .D. Whitney in 1862, 
when he described bones and teeth of the animal from a crevice in the 
Galena Limestone near Dubuque (Hall- and Whitney, 1862). Todd 
( 1888) later reported an isolated claw from Mills County. Shimek 
( 1910) listed two new Mega/onyx localities based on a co-ossified 
proximal and medial phalanx of the third digit of the pes (SUI 221) 
from the Jensen well near Akron, Plymouth County, and both a claw 
(SUI 174) and patella (SUI 175) from Anderson Pit north of North 
Riverside near Sioux City, Woodbury County. The Jensen phalanx 
(SUI 221) is here identified as a split and heavily eroded phalanx of 
Bison. The Anderson patella (SUI 175) is neither Mega/onyx nor a 
patella and cannot be referred at present to any taxon. The Jensen 
claw, however, is a valid identification. Shimek also reported an 
unidentified vertebra (SUI 19) (Table 2) from Cox Pit in the southeast 
bluffs of the Boyer River near Missouri Valley, Harrison County. Hay 
(1914 p. 515 pl. 6) figured this specimen labeling it a Mega/onyx 
lumbar. It is definitely Mega/onyx but is a posterior thoracic. Three 
other Cox specimens of sloth include two caudal vertebrae (SUI 18 and 
24) and a claw core (SUI 162). The caudals were originally described 
by Calvin (1909 p. 353 pl. 25) as elephant, but both are distinctly 
sloth-like and they are here tentatively referred to Mega/onyx. The claw 
(SUI 162) was originally described and figured by Calvin (1909) as 
Mylodon. The claw core is mediolaterally compressed in a fashion 
distinctive of Mega/onyx as opposed ro the dorsal-palmer compression 
typical of the mylodonts. This claw is probably from either digit two 
or four of the Mega/onyx pes. Calvin ( 1911) described a right tibia (SUI 
31) from Cox Pit and figured the first record of Mega/onyx from the 
Turin Pit, a complete right radius (SUI 275) (Table 2). 
Hay's 1914 review of the Pleistocene Mammals of Iowa listed all 
known records of Mega/onyx to that time but he did not describe any 
new sloth material. Thomas ( 1922) reported both a disral end of a 
right humerus (SUI 396) (Table 2) found along the Nishnabotna River 
near Avoca, Pottawattamie County, and a right tibia (SU.I 398) (Table 
2) from Sugar Creek near Wayland in Henry County. Delevan ( 1926) 
added two new localities for Mega/onyx based on three specimens, a 
tooth (SUI 472) and claw (SUI 471) from Chabaneau Creek near 
Glenwood, Mills County, and another tooth from Dixon Creek 
(USDM 16743) in Fremont County. The Chabaneau rooth (SUI 472) 
is a right upper caniniform; the one from Dixon Creek (USDM 
16743) is a left lower. Delavan's material was further described by 
Clement ( 1932). 
Two new records of Mega/onyx from Iowa noted here for the first 
time are a claw of the third digit of the pes and a complete right femur. 
The claw (SUI 42671) was found by James Eden in a gravel pit 
southwest of Lone Tree in Johnson County and presented ro the 
University of Iowa Geology Department by his daughter, Norma 
Wombacher. The specimen is complete except for the dorsal portion 
of the sheath. Length is 199 mm and height is 90 mm. The femur was 
found near Hastings in Mills County by Jesse Perkins in 1980. It is 
from a large adult as all of the muscle scars are rugose and well defined. 
A third trochanter is present but is continuous with the lateral 
epicondyle. The patellar groove is broad and shallow. The head lacks 
the fovea ligamentum terres, a feature observed in other femora of 
Mega/onyx jeffersonii. Measurements are listed in Table 2. Three 
additional records from the Turin gravel pit are included in Table 2 
from the Sanford Museum collections currently under study by 
Frankforter and Semken. These include a caudal vertebra from the 
middle of the tail (SM 79-73-2), a left acerabulum (SM 87-56-Z), and 
a left second metacarpal (SM 22-75-Z). All sloth specimens recovered 
from Iowa are Mega/onyx and can be referred ro M. jeffersonii. 
As seen in Figure 3 all of the Mega/onyx localities in Iowa are 
associated with major river valleys near either the Missouri or 
Mississippi. Except for the specimens retrieved from the limestone 
crevice near Dubuque, all of the localities appear robe gravel or at least 
fluvial deposits. The newly discovered skull from Turin is no excep-
tion. It would be easy to assume, given only the records from Iowa, 
that the preferred habitat of Mega/onyx was wooded botromland. This 
is probably more of a bias of preservation and subsequent recovery 
from active gravel pits than a reflection of the animal's habitat. 
Mega/onyx had the widest distribution of any ground sloth in North 
America. It has been found as far north as Alaska and the Yukon, 
south into Central Mexico and from coast to coast. The late Pleis-
tocene specimens have been recovered from gravel deposits, peat bogs, 
caves, sinkholes and tar pits. It is difficult to precisely define any type 
of preferred habitat for Mega/onyx because of its ubiquitous distribu-
tion and variety of deposits from which it has been recovered. No 
descriptions of Mega/onyx specimens have been published with either 
pollen, macrobotanical, or microfauna associations, nor do we have 
dung samples which would indicate the animal's food preferences, as 
in the case of Nothrotheriops. Most records of Mega/onyx represent 
isolated finds but the Turin specimen is part of a local fauna, which 
includes a few micromammals, currently being examined by Frank-
forter and Semken. At present our knowledge of the anatomy, 
distribution and evolution of Mega/onyx is strong but the natural 
history and environmental preferences of the genus are poorly known. 
Fig. 3. Distribution of Mega/onyx jeffersonii remains in Iowa. 5
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Table 2. Measurements for newly described specimens of Megalonyx. 
Catalog 
Number 
SUI 275 
SUI 396 
SUI 398 
SUI 48868 
(cast) 
SUI 19 
SM 22-75-Z 
*estimated 
Specimen 
Right Radius 
Distal 2/i of 
Right Humerus 
Right Tibia 
Right Femur 
Thoracic Vertebra 
Left 
Second Metacarpal 
ABBREVIATIONS 
Measurement 
Length from proximal to distal articular surface 
Anteroposterior length of proximal end 
Mediolateral length of proximal end 
Anteroposterior length of distal end 
Mediolateral length of distal end 
Anteroposterior length of midshaft 
Mediolateral width of distal end 
Mediolateral width of distal condyles 
Anteroposterior length of medial condyle 
Anteroposterior length of lateral condyle 
Length from proximal articular surface to distal articular surface 
Mediolateral width of distal end 
Mediolateral width of proximal end 
Least mediolateral width of diaphysisis 
Greatest length from head to distal condyles 
Anteroposterior diameter of head 
Mediolateral diameter of head 
Mediolateral width of proximal end 
Mediolateral width of distal end across epicondyles 
Mediolateral width of patellar groove 
Mediolateral width of distal condyles 
Mediolateral width of medial condyle 
Mediolateral width of lateral condyle 
Maximum height 
Anteroposterior length of centrum 
Mediolateral diameter, posterior surface centrum 
Mediolateral distance across transverse processes 
Dorsoventral diameter of neural canal 
Mediolateral diameter of neural canal 
Length 
Length of dorsal edge of proximal end 
Length of medial edge of proximal end 
Length of lateral edge of proximal end 
Width of distal end mediolateral 
Length of carina 
mm 
379.0 
53.6 
61.0 
85.9 
68.8 
76.9 
245.9 
124.7 
55.0 
64.3 
337.4 
153.8 
201.0 
84.5 
563.0 
116.0 
116.0 
245.0 
255.0 
107.0 
202.0 
84.0 
72.0 
254.4 
66.3 
77.9 
* 142.0 
52.6 
59.1 
39. l 
39.1 
42.4 
46.8 
32.8 
43.5 
ANSP - Academy of Natural Sciences Philadelphia, Philadelphia, 
donating it to the Sanford Museum and Planetarium in Cherokee. The 
authors are also indebted to W. D. Frankforter, Grand Rapids Public 
Museum for providing valuable assistance at the time of discovery and 
during the preparation of this report. George Schrimper, University of 
Iowa Museum of Natural History, made excellent casts of the Turin 
specimen. C. Bertrand Schultz and Lloyd Tanner, University of 
Nebraska State Museum, made available collections and literature 
pertaining to the Turin sloth. Terry Walker, Director of the Sanford 
Museum, is to be cited for the loan of materials currently under study 
by W. D. Frankforter. Holmes Semken, Department of Geology, 
University of Iowa, provided information and encouragement 
throughout the preparation of this report and offered editorial com-
ments. Special thanks are extended to the following for the loan of or 
permitting access to the specimens of Mega/onyx used for comparison; 
David Whistler (LACM), Leon Lungstrom (BC), Jiri Zidek and Bill 
Rovnak (UO), Gay Vostreys (ANSP), John White (IMNH) and 
Ernest Lundelius Jr. (TMM). Gordon Edmund of the Royal Ontario 
Museum reviewed the manuscript and offered many helpful com-
ments. Others who helped in various ways include Norma Womback-
er, Sara Behrman, Jesse Perkins, Jr., E. Arthur Bettis, and Dennis 
Miller. Finally, we wish to express our gratitude to Harold Johnston, 
Onawa, Iowa, owner of the Turin gravel pit. He has cooperated with 
Pennsylvania 
BC - Bethany College, Lindsborg, Kansas 
IMNH - Idaho Museum of Natural History, Pocatello, Idaho 
LACM - Los Angeles County Museum of Natural History, Los 
Angeles, California 
SM - Sanford Museum, Cherokee, Iowa 
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